Response of rats to low levels of sarin.
The purpose of this study was to determine whether exposure to levels of sarin causing no overt clinical signs would cause more subtle, adverse health effects that persisted after the exposure ended. Inhalation exposures of male Fischer 344 rats to 0, 0.2, or 0.4 mg/m(3) of sarin for 1 h/day for 1, 5, or 10 days under normal (25 degrees C) and heat-stressed (32 degrees C) conditions were completed and observations were made at 1 day and 1 month after the exposures. The sarin exposures had no observed effects on body weight, respiration rate, and minute volume during exposure nor in body temperature and activity during the 30-day recovery period. There was no evidence of cellular changes in brain determined by routine histopathology nor of any increase in apoptosis. Brain mRNA for interleukin (IL)-1beta, tumor necrosis factor-alpha, and IL-6 was increased in a dose-dependent manner. Autoradiographic studies demonstrated that M1 cholinergic receptor site densities were unchanged at 1 day after repeated exposures with or without heat stress. At 30 days, there was a decrease in M1 receptors in the olfactory tubercle (with and without heat), and, with heat stress, M1 sites also decreased in a dose-dependent manner in the frontal cortex, anterior olfactory nucleus, and hippocampus. M3 receptor sites were not affected by sarin exposure alone. In the presence of heat stress, there was an upregulation in binding site densities in the frontal cortex, olfactory tubercle, anterior nucleus, and striatum immediately after exposure, and these effects persisted at 30 days. Although red blood cell acetylcholinesterase (AChE) was not greatly inhibited by the 1-day exposure, there were 30 and 60% inhibitions after repeated exposures at the low and high doses, respectively. Histochemical staining for AChE demonstrated that sarin exposure alone reduced AChE in the cerebral cortex, striatum, and olfactory bulb. Sarin exposure under heat stress reduced AChE staining in the hippocampus, an area important for memory function. Thus, repeated exposures under heat-stress conditions, to levels of sarin that would not be noticed clinically, resulted in delayed development of brain alterations in cholinergic receptor subtypes that may be associated with memory loss and cognitive dysfunction.